Objectives-Systemic lupus erythematosus (SLE) patients of Afro-Caribbean and Asian origin living in the United Kingdom have a more severe spectrum of disease compared with the white population but whether this is attributable to genetic host factors or environmental factors is unclear. This study examines time from first symptom to onset of persistent proteinuria, as a marker of renal disease, to assess which factors are important. Methods-The 189 patients studied were ascertained using multiple methods and included 161 white, 22 Afro-Caribbean and six Asian patients. Time of first observation of persistent proteinuria (>0.5 g/day) was taken as onset of renal SLE. Initial univariate analysis to determine which factors are associated with onset of renal disease was followed by using a Cox's proportional hazards regression model enabling analysis of several prognostic factors at the same time. Variables included three measures of socioeconomic status, ethnic group and the presence or absence of diVerent autoantibodies. Results-There was no eVect from any socioeconomic variable. Using forwards stepwise selection, the following had independent eVects (p<0.05) on the development of renal SLE: Afro-Caribbean race (hazard rate ratio 4.4 (1.9-10.2), compared with white population); and the presence of IgG anti-cardiolipin antibodies (hazard rate ratio 2.6 (1.2-5.7)). Conclusion-DiVering socioeconomic factors do not explain the increased frequency of lupus nephritis in AfroCaribbean patients with SLE, but rather there are important genetic or other host diVerences. The independent eVect of IgG anti-cardiolipin antibodies warrants further investigation.
In the United Kingdom systemic lupus erythematosus (SLE) is more common in both Afro-Caribbeans and Asians than in the white population. [1] [2] [3] There is also evidence from the UK and USA that non-white people have a more severe disease spectrum than the white population, including renal and cerebral manifestations. 2 4 5 Both social class, 6 noncompliance and type of medical insurance 7 may explain this increased risk, but more recent data suggest that genetic factors are important in predicting an increased incidence of lupus nephritis in African Americans. 8 Furthermore, Reveille et al, suggest that both genetic and socioeconomic factors determine SLE presentation. 9 We have therefore further investigated the role of environmental factors and autoantibodies in the development of renal SLE using Cox 10 survival analysis.
Methods
The study was approved by the local ethics committee.
PATIENTS
The 201 SLE patients all fulfilled four or more of the revised ARA criteria 11 and were ascertained at the time of a concurrent epidemiological study using six principal methods There was marked overlap of retrieval of cases and so ascertainment was high from the geographically defined area of Greater Nottingham, but the cohort in this study also included those patients under regular follow up but not residing in Greater Nottingham.
DATA
From a detailed interview with all patients, data were obtained on: date of first definite symptom of SLE; date of onset of renal disease; follow up period (from date of first symptom and diagnosis to onset of renal disease or patient interview, in months); smoking history before and after the first SLE symptom; alcohol consumption before and after the first SLE symptom; socioeconomic status; ethnic group-that is, white, Asian, or AfroCaribbean; sex; previous SLE treatment (use of azathioprine, cyclophosphamide, prednisolone and hydroxychloroquine); presence or absence, at any time, of: antibodies to extractable nuclear antigens (ENA), Ro, La, Sm and RNP; anti-dsDNA antibodies; IgG and IgM anticardiolipin antibodies (ACA), and lupus anticoagulant (LA).
The date of onset of renal disease was defined as the presence of persistent proteinuria (> 0.5 g/24 h) detected by +++ urine dipstick reaction for albumin and confirmed on 24 hour urine protein quantification. Other factors such as microscopic haematuria or sterile pyuria were not routinely measured. Patients with persistent proteinuria who had a known history of hypertension or diabetes were not included in the study.
To clarify date of onset of proteinuria in relation to time of first symptom, only patients with an interval from first symptom to onset of persistent proteinuria of over four months were used in the analysis.
SOCIOECONOMIC STATUS
Three measures were used: 1 The occupation of the economically active person in the household of the patient was graded into five groups 13 : professional or managerial; intermediate; skilled manual or non-manual; semi-skilled manual; or unskilled manual. Certain people such as students could not be graded into these recognised groupings, as they have diVerent social circumstances, and therefore were included as unclassifiable. 2 Based on area of residence, an index of multiple disadvantage is available for Nottinghamshire.
14 This is calculated from indicators of low income, unemployment, lack of skills, poor housing, poor health and family/education problems. There are four levels of disadvantage, below average, moderate, serious and extreme.
3 Residence status for each patient was assessed (that is, whether or not they owned their home, were a council tenant or rented accommodation from a landlord).
STATISTICS
All data were analysed using Epidemiological Graphics, Estimation and Testing (EGRET) statistical software. 15 Analysis of data was by survival time analysis using onset of renal disease as the end point of interest. Variables suggesting a statistically significant (p<0.1) diVerence in rate of onset of renal disease over the study period were examined using the Cox's proportional hazards regression model and both forward selection and backwards elimination methods were used to select those variables significantly associated (p<0.05) with the outcome. 16 When onset of renal disease occurred as an early SLE manifestation it was often unclear if proteinuria was present at the time of first definite SLE symptom. Therefore patients with a follow up time between first symptom and onset of renal disease or patient interview of less than four months were not included in the analysis. To minimise problems with left censorship bias (see later discussion) available data on the four identified SLE patients who had died in the three years before the study period was also included in the analysis.
Results
Of the original 201 SLE patients, 189 had a follow up interval of over four months, from time of first symptom to renal disease or patient interview, and were therefore used in the analysis. The group comprised 177 women and 12 men; there were no patients of mixed origin, with 161 white patients, six Asian patients, and 22 Afro-Caribbean patients. Although it is diYcult to draw conclusions from the small number of Asian patients in the study, they were included as this racial group does have an increased frequency of renal disease. 2 The median age at diagnosis was 39 years (range 13-83) with a median follow up interval (from time of first symptom to renal disease or interview) of 96 months (range 5-560). Tables 1 and 2 show distribution of various factors with regard to presence of renal disease.
Initial univariate analysis (table 3) showed that alcohol consumption before SLE diagnosis, anti-La antibodies, increasing age at diagnosis of SLE, and previous treatment with antimalarial drugs were significantly associated with a decrease in risk of renal disease; while Afro-Caribbean race, anti-dsDNA antibodies, and IgG anti-cardiolipin antibodies were associated with an increase in the risk of renal disease. There was no eVect from any socioeconomic variable.
These variables were then entered into both forwards and backwards stepwise multivariate analysis. The final model using forwards stepwise selection (table 4) showed that Afro-Caribbean race and IgG anti-cardiolipin antibodies had significant independent associations with the development of renal disease. Using backwards stepwise selection a diVerent model was seen, with age at diagnosis (p=0.02, HRR=0.37 (0.2-0.9) and previous treatment with antimalarials (p=0.01, HRR=0.37 (0.2-0.8)) also having significant eVects. AfroCaribbean race, however, still had the greatest risk (p=0.003, HRR=3.6 (1.6-8.1)). Inclusion of data on the four identified patients who had died before this study did not make any significant diVerence to the results.
Discussion
The overall prevalence of renal disease in this cohort is approximately 15%, somewhat lower than other studies, 17 18 but this is probably attributable to the study patients being from a predominately geographical cohort rather than from a tertiary referral centre.
Socioeconomic status has been assessed in three ways including a specific disadvantage score developed for Nottinghamshire. The latter is dependent on the place of residence rather than addressing individual patients, but has the advantage over a classification system based solely on occupation in that variables such as education are taken into account. The greatest risk factor for the development of renal SLE was Afro-Caribbean race and no eVect of socioeconomic status was seen. Therefore genetic factors may explain this increased risk, although individual environments or cultural eVects cannot be ruled out.
This study is therefore in agreement with more recent work by Salmon et al, 8 who found a strong genetic association in African Americans between a polymorphic allele of FeGRIIa and lupus nephritis. Trend analysis of the genotype distribution showed that as Fc gamma RIIA-H131 decreased, the likelihood for lupus nephritis increased. It has been suggested that this could represent a disease severity gene influencing development of lupus nephritis in African Americans, but having no role in the development of SLE itself. 19 These results are in discordance with some previous studies that have emphasised the importance of socioeconomic status 6 20 21 with regard to the higher incidence of SLE seen in Afro-Caribbeans. However, Petri et al also found that the increased morbidity (renal disease and hypertension) in American blacks with SLE was not explained by socioeconomic status but, rather, that non-compliance with treatment and type of medical insurance were likely to be important. 7 In the study by D'Cruz et al, 22 the association of Afro-Caribbean origin and nephritis was explained by the increased prevalence of RNP and Sm in Afro-Caribbeans. A further interesting finding in our study was that positive IgG anti-cardiolipin antibodies were an independent risk factor in the development of renal SLE. McAlindon et al have previously reported that fetal loss after the onset of SLE was also a risk factor for renal SLE and suggest that it is a further marker of more severe disease. 6 However, the increased risk may be accounted for by anti-cardiolipin antibodies that were not specifically examined. In this study, the presence of IgG anti-cardiolipin antibodies, rather than anti-dsDNA antibodies were the stronger risk factor in the development of renal SLE, even though in this series of patients the presence of positive anti-cardiolipin antibodies correlates strongly with the presence of antibodies against dsDNA 23 and anti-dsDNA antibodies have been implicated in the pathogenesis of renal SLE. 24 Methodological problems with studies of this type have recently been highlighted, 25 in particular that of left censorship bias. In this study maximum care was taken, using a number of ascertainment methods, to ensure that even patients with SLE who may have defaulted from clinic were included. Furthermore, the patients known to have died before the study were also included in the analysis.
In summary, this study suggests that diVering socioeconomic factors do not explain the increased frequency of lupus nephritis in AfroCaribbean patients with SLE, but supports recent evidence that there are particular risk genes that predict lupus nephritis in African Americans. Similar genetic analysis of AfroCaribbeans in the United Kingdom is now indicated. 
